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This approach has the positive feature that it is based on a reasonably
well-defined set of diseases that, in fact, constitute a substantial portion of
the incidence of dominant disorders in humans.

All these risk estimates for dominant disorders are roughly in agree-
ment and compatible with a doubling dose on the order of 100 rem (1 Sv).
The BEIR V Committee has divided the autosomal dominant disorders into
categories based on their relative fitness as related to the severity of clinical
symptoms. When both categories are combined, the estimate is 6-35 cases
of dominant disorders induced in the first generation/106 liveborn/rad, with
an equilibrium value of 100. The time required to go halfway to equilibrium
is about 0.693/s generations (Mo82); for s in the range of 0.2-0.8 (clinically
severe), this is approximately 4-9 generations, and for s in the range of
0.01-0.2 (clinically mild), it is approximately 4-70 generations.

X Chromosome-Linked Disorders

The dynamics of X chromosome-linked genes are much the same as
those of autosomal genes and for this reason they are often included with
dominant mutations. Trimble and Doughty (Tr74) give the birth frequency
of X-linked disorders as about 400/106; Childs (Ch81) cites a value closer
to 300/106 liveborn. For an X chromosome-linked gene, the proportion
of the equilibrium excess of cases that appears in the first generation is
approximately s/(2 + jR), where 1 - s is the fitness of affected males and
R is the ratio of male to female mutation rates. In the Childs (1981)
compilation, the average value of s is about 0.75. If R is between 3 and
1, the proportion of the equilibrium excess cases occurring in the first
generation is between 0.15 and 0.25. For a doubling dose of 100 rem, this
implies less than 1 case/106 liveborn in the first generation.

Using the same estimates given above, the per-generation excess at-
tained after the population reaches equilibrium between mutation and
selection is less than 5 cases/106 liveborn/rad. The time required to go
halfway to equilibrium is about 0.693(3/s), (Mo82), or in this case about 3
generations.

Recessive Disorders

Past BEIR committees have concluded that the increase in disease
due to recessive mutations following an increase in the mutation rate
from chronic radiation will be too slight or too remote in the future to
justify quantitative estimation. Some geneticists disagree (e.g., Neel Ne57).
Searle and Edwards (Se86a) have recently addressed whether the induction
of recessive mutations significantly increases the mutational burden. The
essence of their result is that the first generation effect after a population
exposure of 1 R is about [2 u/DD] E#, where u is the average spontaneous